This study includes design and synthesis of new non-steroidal anti inflammatory agents (NSAIDs) with expected cyclooxygenase-2 (COX-2) selective inhibition to achieve better activity and low gastric side effects.
Introduction
Inflammation is defined as a complex series of tissue changes that result in pain and fever [1] .non steroidal anti-inflammatory drugs (NSAIDs) are widely used for the treatment of pain, inflammatory conditions and fever [2, 3] . There are two cyclooxygenase (COX) enzymes, COX-1 and COX-2. COX-1 is a constitutive enzyme, involved in tissue homeostasis; while COX-2 is induced in inflammatory cells and produces the prostanoid mediators of inflammation. Although COX-1 a nd COX-2 have similar structures, there are slight differences that affect the drug binding and lead to different actions [4] . Both enzymes have a long narrow channel into which arachidonic acid enters and be converted into prostaglandins (PGs), with COX-2 has an additional side pocket. Selective COX-2 inhibitors have chemical structure with rigid side extension that binds in this side pocket [5] . Selective cox-2 inhibitors are still under development [6, 7] , they were proposed that drugs with higher selectivity for cox-2 tend to induce cardiovascular disease [8] .
An example of traditional NSAIDs is salicylic acid derivatives, e.g., aspirin, (acetyl salicylic acid) has been in use as a pharmaceutical agent for over 100 years [9] , is unique among COX-inhibitors because it covalently modifies the protein of enzymes and irreversibly inhibits them [10] . Another example of TNSAID is N-aryl anthranilic acid derivatives (e.g., mefenamic acid) it has analgesic action 2-3 times more than that of aspirin [11] . A study examining this drug relative to gastrointestinal bleeding indicated a lower incidence of these side effects that exhibited by aspirin [12] . All classic NSAIDs inhibit COX-2 as well as COX-1 to varying degrees, thus they can be considered nonspecific [13, 14] . All classical NSAIDs are associated with an increased risk of gastrointestinal (GI) ulcers and serious upper GI complications, including GI hemorrhage, perforation, and obstruction [15, 16] .
Preferentially Selective COX-2 Inhibitors
For example Meloxicam which is a novel NSAID acting by preferential inhibition of COX-2 [17] . It has selectivity towards COX-2 up to 100 fold over COX-1 depending on the test system [18] . Isosteric functional groups to 2-amino-5-methyl thiazole moiety in meloxicam are investigated as a possible bioisosteric analogue [19] . In the view of previous findings, the present study was conducted to design, synthesize and preliminary evaluation of new mefenamic acid derivatives as potential NSAIDs in the area of oxicam derivatives that are class of enolic acid derivatives to give more potent NSAIDs with longer half life, less side effect and may exhibit certain selectivity as cox-2 inhibitors due to the following: 1. Mefenamic acid is well known antiinflammatory agent. 2. The pocket of cox-1 or cox-2 enzymes to accommodate the corboxamide group in oxicam series are different, sterically specific, and sensitive to the size and isomeric variation on the carboxiamide group. The later may play arole in directing the compound toward one of the isomers of cox [5] . 3. The conversion of carboxylic acid group of mefenamic acid to corboxamide group by conjugating the selected moiety of heterocyclic compound as (2-amino pyridine and 2 -amino benzothiazole),these conjugates considered as isosteric functional groups of meloxicam which has good selectivity toward cox-2 [20] .
Experimental Materials 2 -aminobenzothiazole and 2-aminopyrimidine (BDH, England), Acetyl salicylic acid (Judex England), mefenamic acid was supplied from micro company (Indian).
All reagents and solvents were of analar type and used as received from the commercial supplier (Reidal-Dehean Germany), (SigmaAldrich Germany) and (BDH England).
Melting points (uncorrected) were determined by capillary method on Thomas Hoover apparatus (England) and IR spectra were recorded on model 500 scientific IR spectrophotometry, Buck company (USA) in pharmacy collage, Baghdad University.
Ascending thin layer chromatography (TLC) was run on DC-Kartan SI Alumina 0.2 mm to check the purity and progress of reaction. The CHN analysis was done using an Exeter CE-440 elemental micro analyzer (Germany). The analysis was carried out at micro analytical center, Faculty of ScienceCairo University.
The identification of compounds was done using iodine vapor and the chromatograms were eluted by: Methanol: Acetic acid: Diethyl ether: Benzene (2:18:60:20) [21] .
Synthesis of 2-(2, 3-dimethylphenylamino) benzoic anhydride (1)
Mefenamic acid (5.0 g, 20.77 mmole) was dissolved in THF (30 ml), and dicyclohexyl carbodiimide (DCCI) (2.12 gm, 10.35 mmole) was added. The reaction mixture was continuously stirred at room temperature for 3.5 hours. A white precipitate of dicyclohexylurea (DCU) was formed, and then removed by filtration. The filtrate was evaporated under vacuum to yield compound (1) [21, 22] . 
Synthesis of N−(2−pyridyl)−(2,3 dimethylphenylamino) Benz amide (compound2)
Compound 1 (2.5 g, 5.4 mmol), 2-aminopyridine (0.5g, 5.4mmole), Zinc dust (catalytic amount, 0.01 g), glacial acetic acid (0.5 ml, 8.75 mmol) and dioxane (20 ml) are placed in a flask, equipped with reflux condenser. The reaction mixture was refluxed gently for 90 minutes, the solvent was evaporated under vacuum, the residue was dissolved in the minimum volume of ethyl acetate, washed with NaHCO3 (10%, 3 × 10ml), HCL (1N, 3 × 10 ml) and distilled water (3×10 ml), filtered over anhydrous magnesium sulfate.
The filtrate was evaporated under vacuum to give a crude product 2. The recrystilization was carried out using ethyl acetate-petroleum ether (60-80 o C) mixture, a white crystalline product was obtained compound (2) [23, 24] . The percent yield, physical data and Rf values were given in Table ( 
Pharmacology
Albino rats of e ither sex, weighing 200 ± 10 gm supplied by the animal house of the College of Pharmacy, University of Baghdad were used in this study. Animals were kept under standardized conditions (12 light-12 dark cycle) for 7 days for acclimatization; and were fed commercial chaw and had provided with water. Rats were brought 1 hour before performing the experiment to the laboratory, and were allocated into 3 groups (each of 6 rats) as follows: A-Six rats served as control; they received drug vehicle (0.5 ml propylene glycol in water 50% v/v) i.p injection. B-Six rats received aspirin as a reference substance in a dose of (100mg/kg, i.p.) in propylene glycol (25) . C and D/Six rats received tested compound (2 and 3) respectively in a dose equivalent to 7.5 mg /kg of mefenamic acid as finely homogenized suspension in 50% v/v propylene glycol [22, 26] i.p. injection. See Table ( 2).
The most widely used primary test to screen new anti-inflammatory agents is based on the ability of a compound to reduce local edema induced in the rat paw following injection of an irritant agent [27] . The anti-inflammatory activity of the tested compound was studied using egg-white induced edema model. Acute inflammation was produced by a subcutaneous injection of 0.05ml of undiluted fresh egg-white into the planter side of the left hind paw of the rats; 30 minutes after intraperitoneal injection of the drug or the control. The paw thickness was measured by vernea at eight time intervals (0, 30, 60, 90, and 120, 150, 180 and 210 minutes) after the drug administration.
Statistical Analysis
Students t-test was used to make comparisons with respect to baseline, while comparisons between different groups at specified time was done using analysis of variance (ANOVA). P values less than 0.05 were considered significant.
Result and Conclusion
The designed compounds have been synthesized successfully as shown in Scheme (1) and their structures were confirmed, using elemental microanalysis (CHN), infrared spectroscopy (IR spectra) and their purity was confirmed by their physical data (melting points and R f values).
The conversion of carboxylic acid group of mefenamic acid to benzamide group by conjugating the selected moiety of heterocyclic compound may produce new nonsteroidal anti-inflammatory agents with expected selectivity toward COX-2 inhibition and hence less gastric irritation.
Preliminary pharmacological evaluation has been done for the designed compounds and it has been found that these compound exhibit anti-inflammatory effects compared to that with aspirin. At time (90) there is a maximum increase in paw edema i.e. maximum edema occur in all control, reference drug and tested drug.
At time (120 min.), there is no difference between reference drug (aspirin) and compound 2 in the reduction of paw edema. At time (210 min) compound (2) show comparable affect to that of aspirin and compound (3) has less anti-inflammatory affect compared with aspirin as shown in Fig.(1) . 
